the flow-discharged wastewater [5] [6] . Chemical oxygen demand (COD) represents an amount of oxygen derived from potassium dichromate, which is required for the oxidation of organic compounds contained in 1 l of water [7] [8] . It is a measure of the content of substances capable of chemical oxidation and is used for estimating organic pollution of water [9] . In determining COD, the concentration of organic matter is considered by the amount of oxidizing agent, which under certain conditions is required for its oxidation [10] . COD is caught by organic matter in the oxygen equivalents, which has importance in biological wastewater treatment and self-cleaning in the flow, thus in biological processes consuming oxygen [11] . For oxidation we used either dichromate or potassium permanganate [12] [13] [14] . Accordingly, the result is indicated as COD Cr or COD Mn [15] .
Material and Methods

Study Area and Sampling Stations
Čičov Oxbow National Nature Reserve (47°46´N 17°43´E) is the left-hand oxbow of the Danube River, which is separated from the main stream by a dam. It is located on the Danubian Plain in the most wooded part of the protected landscape area, 30 km from Komárno direction to Bratislava, in the cadastral area of Čičov and Kľúčovec at an altitude of 110 m, belonging to the Danube River basin. The national nature reservation was announced in 1964 with an area of 79.8715 ha, water area of 79.87 ha, and a protective zone of 55.25 ha. Čičov Oxbow is considered to be the largest lake in the oxbow of the river in Slovakia. The average water depth is about 3 m, maximum measured depth was 7.5 m. The bank is divided by small peninsulas and bays. It is an important habitat for aquatic and wetland communities, which are characteristic of the meadow forests along the Danube with 24 kinds of fish, more than 100 species of birds, and several other rare species of animals and plants [16] . The area is particularly influenced by the flow of the Danube, from which oxbow water is fed by subsurface seepage. Depending on the water level, the surrounding area is waterlogged and flooded at high states. From midsummer the groundwater is declining because evaporation dominates over precipitation. By Rye Island the water opens into the oxbow Vrbina-Medveďov channel and Čilizian Stream. It is an area of rain-snow runoff type, with the accumulation of water in December-January, with high water levels in February-April. The geological structure consists mostly of Neogene clays and pannonian sediments of the lake, covered by quaternary Holocene alluvial sediments of gravel, sand, loess, and floodwaters. The basic quaternary elements are: fluvial-wetland sediments with organic additives and fluvial-alluvial sediments in the lowlands. In terms of soil conditions, the western part of the area is dominated by clayey soil types and in the eastern part by clay-loam soil. The main soil types are: black soils carbonate and local peat soils on carbonate alluvial sediments; alluvial gley soils on the carbonate and non-carbonate sediments; and mollicgley, mollicfluvisols, and gley on the carbonate and noncarbonate alluvial sediments. The hydrogeological basis of the area consists of quaternary sands and gravels of alluvial. Čičov Reserve is located in dry to moderately dry areas with an average annual temperature of 9.9ºC. The coldest month is January, with an average monthly temperature of -2.1ºC and the hottest month is July, with an average monthly temperature 20.5ºC. Average annual rainfall is 550-600 mm, and the most precipitation falls in the months of May, June, and July (average monthly rainfall 59.3 mm). The area is located in one of the windiest areas of Slovakia. Maximum speed of the wind and the windiest days occurs in winter and spring. The predominant wind direction is NW [17] .
The results of chemical analysis of water, which we carried out at the Department of Environment and Zoology, Slovak University of Agriculture in 2010-13, the average concentrations of selected indicators of surface water quality in the reserve were: N-NO 3 -= 3.92 mg dm 
Collection and Processing of Samples
Collections of samples were realized regularly at monthly intervals, always about in the half of the month during the years 2010, 2011, and 2013. Sampling sites were determined in order to assess the impact of natural and anthropogenic sources of surface water quality. Specifically, we identified eight sampling points ( 
Results
The average value of biochemical oxygen demand during the monitored period was 2.01 (2010) to 1.33 (2013) and for the whole monitored period was 1.58 mg O 2 dm -3 . Differences in average BOD 5 value between years are not very significant (Fig. 2) .
The results of BOD 5 values depending on the sampling time shows (Fig. 3) ). The analysis of variance for BOD 5 showed that a statistically highly significant effect was the year and month of collection. Significantly important was the interaction between the year and month of collection. The impact of sampling sites are shown to be statistically inconclusive. Interactions between takeoff, month sampling, and the sampling sites were inconclusive in terms of statistics (Table 1) .
Calculated (Fig. 5) . Depending on the time of sampling, lower average values of COD Cr for the whole monitored period were found in the winter and spring period (Fig. 6) ). And increase of values of chemical oxygen demand in the summer period could be due to higher temperature of water, accumulation of organic matter, and its intense microbial decomposition.
During the monitored period, values of COD Cr significantly affected sampling sites (Fig. 7) . The highest The analysis of variance for COD Cr indicates the statistically highly significant effect of month and year; the impact of the sampling point was statistically inconclusive. It was significant interaction between the year and month of collection ( (Table 3) .
Based on the average values of BOD 5 and COD Cr , volatility shows that a general decrease in BOD 5 COD Cr increases and vice versa (Fig. 8) . In summer, the water level was covered with dense growth of plants. Consequently, the amount of dead vegetation improved the nutrients, resulting in the accumulation of organic matter in the sediment and thus the organic matter in the water. Low dissolved oxygen content and intense pumping nitrogen compounds phytoplankton could be the cause of the decrease in their concentration. The average total phosphorus concentration ranged from 0.15 (year 2013) to 0.59 mg dm -3 (year 2010), based on the above, is a hypertrophy water (Table 4) . (Table 5 ). Based on the above it can be concluded that the impact of sampling sites BOD 5 /COD Cr were expressed more significantly. In all, sampling sites of total organic content were due mainly to it being biologically difficult to break down organic matter.
discussion
Based on our results, [19] ) [22] . According to [23] an important source of organic matter can be hydrophytes, which increase the digestion of nutrients in Čičov Reserve water. Similar findings of the dynamics of the concentration of organic substances included [24, 25] . The higher average value of COD Cr in 2010 (70.58 mg O 2 dm -3 ) are probably due to the accumulation of organic matter in the water and its intense microbial decomposition. The higher value of COD Cr may be associated with a lower average depth of water, which can lead to an increase in water temperature and an increase in the decomposition of organic matter, resulting in the release of organic substances from the sediments. We found similar conclusions in water of Zittau luh and Alluvium Žitavy [21, 26] .
Proportional representation of biodegradable organic matter in water is estimated to form the ration of BOD 5 /COD Cr . The value of this ratio is closer to 1, and in the water it is presented as more easily degradable organic matter. Pure surface waters have a ratio of BOD 5 /COD Cr lower than 0.1 [5, 13] .
On the basis of the content of nutrients (phosphorus concentration) Čičov Oxbow can be classified as hypertrophic (phosphorus content: ≥ 0.1 mg dm -3 ). In summer and autumn the water surface is covered with green cyanobacterial flowers so that light does not penetrate. This precludes the growth of aquatic plants, which would oxygenate the water [27, 28] .
Conclusions
In 2010-13 in Čičov Reserve we evaluated concentrations of organic matter using biochemical oxygen demand (BOD 5 ) and by the indirect method, which is known as chemical oxygen demand by potassium dichromate (COD Cr ). The average value of BOD 5 for the whole monitored period was 1.58 mg O 2 dm -3 . The highest average concentration of biodegradable organic matter was in the month of February and the minimum in May. Depending on the sampling site, we found the highest average value for the whole monitored period in the northeast part of Čičov Reserve and the lowest in the sampling site situated approximately 150 m from the mouth of Čilizian Stream. As the value of BOD 5 throughout the period did not exceed a value of 5 mg O 2 dm -3 of the trophic point of view we think it is eutrophic water. The average value of COD Cr for the entire monitored period represented 60.69 mg O 2 dm -3 . Depending on the time of sampling, we measured minimum average values in the month of February and maximum in the month of September. Depending on the sampling site, we found the highest average value for the whole monitored period in the sampling site located approximately 150 m from the mouth of Čilizian Stream. The average value of BOD 5 /COD Cr ratio during the years 2010, 2011, and 2013 was 0.026. Based on the biological evaluation of water, the National Nature Reserve is evaluated as a pure corresponding β-mezosaprobity band saprobity. 
